Measurement of the earth radiation balance as an instrument design problem.
The net radiation balance of the earth is important globally for synoptic scale models and long-term climatic trends. It is important at the mesoscale level because it is a strong driving force on local meteorological phenomena. Both synoptic and mesoscale measurements are possible only from earth orbiting spacecraft, and serious efforts have been made to implement them. They have not achieved sufficient accuracy, precision, and stability to be really meaningful meteorologically. Measuring a small difference between two large numbers-the input to the earth and the earth radiation to space-is quite difficult and compounded by the spectral differences between the two. The instrumental considerations to achieving improvements in net radiation balance are discussed. The ratio of input to outflow, like albedo, is a dimensionless number which is amenable to measurement without recourse to calibrated instruments. If the solar constant is indeed reasonably constant, this ratio, which is more easily measured than an absolute value of either quantity, will be acceptable. Instrument stability, both spectral and absolute, as well as calibration methods and accuracy will be discussed with specific emphasis on estimating how and to what degree they can be improved.